.
The rates of attachment of thermal gaseous electrons to sulfur.hexafluoride and perfluoromethylcyclohexane have been measured using a microwave cavity resonance· technique. The measurements are compared to the results of recent electron b~am work. The rate constants for attachment· .
• to SF 6 and c 7 F 14 are respectively, 3.lxl0-7 and ... .. signal is a linear function of the change in the cavity resonant frequency for small departures of the cavity resonant frequency from the frequenc,y of the probing signal. Since the cavity resonant frequency is a linear function of the electron . ' 5 · concentration for a lossless electron gas, the ·error signal displayed on the oscilloscope was directly proportional to the electron concentration in our experiments. This arrangement gave us a continuous record of electron concentration after the light pulse. The fact that the electron attachment reactions follow a pseudo-first order differential rate law made it unnecessary to obtain an· accurate absolute determination of the electron concentration in order to obtain rate constants.
Even thougWthe cavity which delivered power to the lamp and the electron detection cavity had different resonant frequencies, there could be considerable power leakage.from the lamp into the detector during the 2 microseconds the lamp was on. In some cases.this power leakage could be large enough to cause further ionization by the photoelectrons in the reaction ' . \ cell. This power· trans_fer was avoided by using on both cavities 2.5 em diameter tubular ears which acted as power attenuators.
'•
The ears·of the lamp cavity were lined with moist asbestos to ' ... -5-cavity. With this arrangement, no significant power leakage from the lamp into the detection cavity could be detected . 
,,
can be questioned, but . is supported by the fact (vide infra)
that plots of the pseudo fir·st order rate constants for el~ctron For helium at 300°K the· electron thermalization time is given approximately by (100/p)xl0-6 sec} if £ 0 is taken 7 to be 0.055.
em . Oskam 6 shows that if in contrast one assumes that the . mean free path of the electrons is independent of the electron velocity the·thermalization time is approximately one third the above value. Thus at the pressures used in our experiment, the electron thermalization time is approximately 5 microseconds.
The duration of the ionizing light pulse is an important factor in this problem. Although.the microwave pulse that energized the lamp lasted only 2.5 microseconds} it is to be expected that the ·light emitted lasts noticeably longer. As · .shown in Fig. l1 the shape of the electron concentration-time .
curves for pure NO~He mixtures showed that electron generation became negligible 40 microseconds after the energizing pulse..
, .
. .
Thus· the thermal relaxation time and lamp duration set 50. . .
{
we CO\lld measure, the Debye length is 0.1 em, \'lhich while still small compared to the vessel,radius of 1 em; is large enough .. The results or· the experiments with perfluoromethylcyclo-· hexane are also sho~n in Fig. 2 for which we find k 4 ~ 9.8xl0 co/molecule· sec. em . The lack of agreement between these determinations and the fact that they are smaller than our .
-14. 2 . . . . value of 2.6xl0 · em are understandable if the capture cross section is greatest near zero en~rgy .and drops rapidly with increasing energy. In fact, we observed that if the microwave power to !the detection cavity was increased to the point whe.rl:;
. . . the electron temperature surely. was. raised, the rate of attao.hment to.SF 6 qecreased. This confirms the idea that the resonant attachment cross section has a sharp maximum at energies near zero.
. . .
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